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Foreword of the Cryptogamic Flora of China

Cryptogamic Flora of China is composed of Flora Algarum Marinarum Sinicarum,
Flora Algarum Sinicarum Aquae Dulcis, Flora Fungorum Sinicorum, Flora Lichenum
Sinicorum, and Flora Bryophytorum Sinicorum, edited and published under the direc-
tion of the Editorial Committee of the Cryptogamic Flora of China, Chinese Academy of
Sciences (CAS). It also serves as a comprehensive information bank of Chinese crypto-
gamic resources.

Cryptogams are not a single natural group from a phylogenetic point of view which,
however, does not present an obstacle to the editing and publication of the Cryptogamic
Flora of China by a coordinated, nationwide organization. The Cryptogamic Flora of
China is restricted to non-vascular cryptogams including the bryophytes, algae, fungi,
and lichens. The ferns, a group of vascular cryptogams, were earlier included in the
plan of Floraof China, and are not taken into consideration here. In order to bring the
above groups into the plan of Fauna and Flora of China, some leading scientists on cryp-
togams, who were attending a working meeting of CAS in Beijing in July 1972, pro-
posed to establish the Editorial Committee of the Cryptogamic Flora of China. The pro-
posal was approved later by the CAS. The committee was formally established in the
working conference of Fauna and Flora of China, including cryptogams, held by CAS in
Guangzhou in March 1973.

Although myxomycetes and oomycetes do not belong to the Kingdom of Fungi in
mo-dern treatments, they have long been studied by mycologists. Flora Fungorum
Sinicorum volumes including myxomycetes and oomycetes have been published, retai-
ning for Flora Fungorum Sinicorum the traditional meaning of the term fungi.

Since the establishment of the editorial committee in 1973, compilation of Crypto-
gamic Flora of China and related studies have been supported financially by the CAS.
The National Natural Science Foundation of China has taken an important part of the fi-
nancial support since 1982. Under the direction of the committee, progress has been
made in compilation and study of Cryptogamic Flora of China by organizing and coordi-
nating the main research institutions and universities all over the country. Since 1993,
study and compilation of the Chinese fauna, flora, and cryptogamic flora have become
one of the key state projects of the National Natural Science Foundation with the com-
bined support of the CAS and the National Science and Technology Ministry.

Cryptogamic Flora of China derives its results from the investigations, collections,
and classification of Chinese cryptogams by using theories and methods of systematic
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and evolutionary biology as its guide. It is the summary of study on species diversity of
cryptogams and provides important data for species protection. It is closely connected
with human activities, environmental changes and even global changes. Cryptogamic
Flora of China is a comprehensive information bank concerning morqghology, anatomy,
physiology, biochemistry, ecology, and phytogeographical distribution. It includes a se-
ries of special monographs for using the biological resources in China, for scientific re-
search, and for teaching.

China has complicated weather conditions, with a crisscross network of mountains
and rivers, lakes of all sizes, and an extensive sea area. China is rich in terrestrial and a-
quatic cryptogamic resources. The development of taxonomic studies of cryptogams and
the publication of Cryptogamic Flora of China in concert will play an active role in explo-
ration and utilization of the cryptogamic resources of China and in promoting the devel-

opment of cryptogamic studies in China.

C. K. Tseng

Editor-in-Chief

The Editorial Committee of the Cryptogamic Flora of China
Chinese Academy of Sciences

March, 2000 in Beijing
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Foreword of Flora Fungorum Sinicorum

Flora Fungorum Sinicorum summarizes the achievements of Chinese mycologists
based on principles and methods of systematic biology in intensive studies on the organ-
isms studied by mycologists, which include non-lichenized fungi of the Kingdom Fungi,
some organisms of the Chromista, such as oomycetes etc., and some of the Protozoa,
such as slime molds. In this series of volumes, results from extensive collections, field
investigations, and taxonomic treatments reveal the fungal diversity of China.

Our Chinese ancestors were very experienced in the application of fungi in their dai-
ly life and production. Fungi have long been used in China as food, such as edible mush-
rooms, including jelly fungi, and the hypertrophic stems of water bamboo infected with
Ustilago esculenta; as medicines, like Cordyceps sinensis (caterpillar fungus), Poria
cocos(China root), and Ganoderma spp. (lingzhi); and in the fermentation industry, for
example, manufacturing liquors, vinegar, soy-sauce, Monascus, fermented soya beans,
fermented bean curd, and thick broad-bean sauce. Fungal fermentation is also applied in
the tannery, paperma-king, and textile industries. The anti-cancer compounds produced
by fungi and functions of saprophytic fungi in accelerating the carbon-cycle in nature are
of economic value and ecological benefits to human beings. On the other hand, fungal
pathogens of plants, animals and human cause a huge amount of damage each year. In
order to utilize the beneficial fungi and to control the harmful ones, to turn the harmful-
ness into advantage, and to convert wastes into valuables, it is necessary to understand
the morphology, diversity, physiology, biochemistry, relationship, geographical distri-
bution, ecological environment, and economic value of different groups of fungi. Flora
Fungorum Sinicorum plays an important role from precursor to fountainhead for the ap-
plied sciences.

China is a country with an ancient civilization of long standing. In the 4500 years
from remote antiquity to the Ming Dynasty, her science and technology as well as
knowledge of fungi stood in the leading position of the world. Wine is a metabolite of
fungi. The Wine Culture history in China goes back 6000 to 7000 years ago, which has a
distant source and a long stream of extensive knowledge and profound scholarship. In
the Jin Dynasty (ca. 300 A.D.), JIANG Tong, the famous writer, gave a vivid account
of the Chinese fermentation history and methods of wine processing in one of his poems
entitled Drinking Games (Jiu Gao), 1500 years earlier than the theory of microbial fer-
mentation in natural conditions raised by the Italian scholar, Radi (1860). During the
period of the Yangshao Culture (5000—3000 B.C.), our Chinese ancestors knew how
to eat mushrooms. There were a great number of records of edible mushrooms in Chi-
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nese ancient books. For example, back to the Song Dynasty, CHEN Ren-Yu (1245)
published the Mushroom Menu (Jun Pu) in which he listed 11 species of edible fungi in-
cluding Amanita sp. and Tricholoma matsutake from Taizhou, Zhejiang Province, and
described in detail their morphology, habitats, taxo-nomy, taste, and way of cooking.
This was the first local flora of the Chinese edible mushrooms. Fungi used as medicines
originated in ancient China. The earliest Chinese pharmacopocia, Shen-Nong Materia
Medica(Shen Nong Ben Cao Jing), was published in 102—200 A.D. Among the 365
medicines recorded, more than 10 fungi, such as Poria cocos and Polyporus mylittae,
were included. Their fruitbody shape, color, taste, and medical functions were provid-
ed. The great pharmacist of Ming Dynasty, LI Shi-Zhen (1578) published his eminent
work Compendium Materia Medica(Ben Cao Gang Mu) in which more than thirty fun-
gal species were accepted as medicines, including Aecidium mori, Cordyceps sinensis,
Morchella spp., Termitomyces sp., etc. Before the invention of microscope, he man-
aged to bring fungi of different classes together, which demonstrated his intelligence and
profound knowledge of biology.

After the 15th century, development of science and technology in China slowed
down. From middle of the 18th century to the 1940’s, foreign missionaries, tourists,
scientists, diplomats, officers, and other professional workers visited China. They col-
lected specimens of plants and fungi, carried out taxonomic studies, and published pa-
pers, exsiccatae, and monographs based on Chinese materials. The French missionary,
P. M. Cibot, came to China in 1759 and stayed for 25 years to investigate plants inclu-
ding fungi in different regions of China. Many papers were written by him. Lysurus
mokusin,identified with modern techniques and published in 1775, was probably the
first Chinese fungal record by these visitors. Subsequently, around 27 man-times of for-
eigners attended field excursions in China, such as G. N. Potanin from Russia in 1876,
P. Giraldii from Italy in 1890, H. Handel-Mazzetti from Austria in 1913, E. D. Merrill
from the United States in 1916, and H. Smith from Sweden in 1921. Based on examina-
tions of the Chinese collections obtained, 2040 species including 10 new genera and 361
new species were reported or described in 114 papers and books. Since 1894, especially
after 1937, many Japanese entered China. They investigated the fungal resources and
plant diseases, collected specimens, and published their identification results. Accord-
ing to incomplete information, some 6000 fungal names (with synonyms) including 17
new genera and 1130 new species appeared in 172 publications. The main workers were
I. Miyake in the Northern China, M. Miura in the Northeast, K. Sawada in Taiwan, as
well as K. Saito, S. Ito, N. Hiratsuka, W. Yamamoto, T. Hemmi, etc.

Research by Chinese mycologists started at the turn of the 20th century when plant
di-seases and fungal fermentation were emphasized with very little systematic work. Sci-
entific papers or experimental reports were published in domestic and international jour-
nals during the 1910’s to 1920’s. The best-known are “Identification of the fungi” by H.
H. Hu in 1915, “Plant disease report from Peking and the adjacent regions” by C.S.
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Chang in 1916, and papers by S.S. Chian (1918), C. L. Chou (1919), F. L. Tai
(1920), Y.G. Li (1921), V.M. Chu (1924), Y.S. Sun (1925), T.F. Yu (1926), and
N.S. Wei (1928). Mycologists who were active at the 1930’s to 1940’s are H.K. Chen,
S.C. Teng, C.T. Wei, L. Ling, C.H. Chow, S.H. Ou, S.F. Fang, Y.C. Wang,
W.F. Chiu, and others. Some of them dedicated their lifetime to research and teaching
in mycology. Prof. F.L. Tai (1893—1973) is one of them, whose representative works
were “List of fungi from Jiangsu” (1927), “Notes on Chinese fungi” (1932—1946), A
List of Fungi Hitherto Known from China (1936,1937), Sylloge Fungorum Sinicorum
(1979), Morphology and Taxonomy of the Fungi (1987), etc. His paper entitled “A
new species of Uncinula on Acertrifidum Hook. & Arn.” was the first new species de-
scribed by a Chinese mycologist. Prof. S.C. Teng (1902—1970) is also an eminent
teacher. He published “Notes on fungi from Nanking” in 1932—1933, “Notes on Chi-
nese fungi” in 1936—1938, A Contribution to Our Knowledge of the Higher Fungi of
China in 1939, and Fungi of China in 1963 and 1996. Work done by the above-men-
tioned scholars lays a foundation for our current project on Flora Fungorum Sinicorum.

In 1973, an important meeting organized by the Chinese Academy of Sciences was
held in Guangzhou (Canton) and a decision was made, uniting the related scientists from
all over China to initiate the long term project “Fauna, Flora, and Cryptogamic Flora of
China”. Work on Flora Fungorum Sinicorum thus started. Significant progress has
been made in development of Chinese mycology since 1978. Many mycological institu-
tions were founded in different areas of the country. The Mycological Society of China
was established, the journals Acta Mycological Sinica and Mycosystema were published
as well as local floras of the economically important fungi. A young generation in field
of mycology grew up through post-graduate training programs in the graduate schools.
The first volume of Chinese Mycoflora on the Erysiphales (edited by R.Y. Zheng & Y.
N. Yu, 1987) appeared. Up to now, 14 volumes have been published: Tremellales and
Dacrymycetales edited by B. Liu (1992), Polyporaceae by J.D. Zhao (1998), Meliol-
ales Part I (Y.X. Hu, 1996), Aspergillus and its related teleomorphs (Z.T. Qi,
1997), Peronosporales (Y.N. Yu, 1998), Sclerotiniaceae and Geoglossaceae (W.Y.
Zhuang, 1998), Pseudocercospora (X.]J. Liu & Y.L. Guo, 1998), Uredinales Part I
(Y.C. Wang & J.Y. Zhuang, 1998), Meliolales Part 1T (Y.X. Hu, 1999), Ustilagi-
naceae (L. Guo, 2000), Entomophthorales (Z.Z. Li, 2000), and Ganodermataceae (]J.
D. Zhao & X.Q. Zhang, 2000). We eagerly await the coming volumes and expect the
completion of Flora Fungorum Sinicorum which will reflect the flourishing of Chinese

culture.
Y. N. Yuand W. Y. Zhuang

Institute of Microbiology, CAS, Beijing
September 15, 2002
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(1979 WEVEPA S, XEHLL Pitt 1 Samson (1993) ¥R AR IR 2 ik .

- AR R BRSO R A A SRR PR O T AR 4, AR RE S iR A, BLE

R R 4, WE % H BF (Penicillium notatum Westl.) B J& 7= ¥ H &
(P. chrysogenum Thom) B34 . WIKNE R (P. cyclopium Westl.) ILIEAG K 5
( P. aurantiogriseum Dierckx) 152495

- FUHARSCTHR AT G 2 B EL R B R i 5 44, AR ™ 24 © SR A0 L A4 BT B 44

iR 2 )5 .

7. ARBIAT B AR 105 1%, BEREFE BRI 7R, REREE A 15 I

WE SR A AR SCAR TR AR, FDURDF S P RIUTHES ], HAESS 5 A AR A1 3

9. BHICHIEAR B W TR HES P BB 1 DUEDF S R RS AR

10.

11.

12.

R ERNEE R TG k2 F R0 HES, X F R Rl A T3 7R 2
Hr,

Tt 44 0044 FAR I = I 44 B R 5 | 43 A% DUE B = RE T HES , B 22 24 RS
TR HES . AR W A 24 B T | H S SRR HES

P 5] FH 45 R R AR S BRAR A R IR B A B M OG T AR F AR AEAL, B RAR I E A
TR 55 bR SR AN A3 B R4S, TG G R T b E B B A W s s E H R
RREGER, IR R AEEER ATCC, JEEA IMT FIfr 22 /) CBS A {75 .
WiEE AT 2R ERBEEEIAE (CYA) b, 25°CHR 7 RIETE.
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HEJB (Penicillium Link) BB EEAERERF N —50, FAEED., NRMD
AREZEFER R (Sugiyama et al., 1967; fLAEE, FFMLE, 1991) gL, R
FE A ARy AT e 1z )8 i L AEAE (Kuraishi et al., 1991); H 20 Z4-FJL
T-Rb AL A T RE B B i) — AN EULA Al TR A I, AN AR SR
RHRAN ] Sl S R B S B AT ACIE s B AR B A 0 NS i A
AT TE I B 43 2 2 4 #f B2 30 S DAL JH 00 ff B8 i O, M DAk — B 32 3 AT Y OG0
(Pitt, 1994); XTHEWNARME, ZERNHEE L RG, 1EET L bR &
ATEN BT f R m TR BE R EORMBI ], —Sf 2R TAEF N AR K
AR B f W m TR . LR E AT ] — WA

2P E A

TR R R ANV 22 A A O — R, AR B A B AR AC =8, A i 1
MTFAAT, s F sz 2 AT E G . DUk EATE 225 8 LA T .

Bm A M

(1) ZH5RARMHRERE, 75 1g ARMRM 58N, FTHeA ELL T T HE 96
TEMWRME 22 CRAKAE, 1980), HWHLmTaEA 5 & i AR FEE 2K, HEES
A A RS Z R R A AAL S, IR RIHAB R Y &, DAL | A s — 2
A2 ROV R A3 i C ALY SR AR, SRR RN S 0 S kAL & W) o i T S i Ak &9, JF
BHGRAE B R H AR, i T EEWNAESME (Peberdy, 1987; Onions & Brady,
1987),

(2) ZHEMP SR, eV A TR T A d R ha S 7 e . WA
MELFEE, Ha R R EMEANIMEN, XHESE (P roquefort) FIRITHH %
( P. camemberti) X F&FNVD TR B B HREA AR S 36 SCBEAE T s PR32 A0 T I R 3
KA & EA R A (Ttalian Gorgonzola) H T RS2 T B AT s LR A A K B 140,
AE KA s B A T E &S MR FEEH (Alexopoulos et
al., 1996); HEEWAIA T R, 1980) Kbt i1 ¥ Fl e ¥ iy A4 7=, 78 R BE i
WA MAEESYS GRERS, 1986),

(3) Az WA=, BAE 1928 4, S Fleming K MTEH A KA ( Staphylo-
coccus) BT MIJE BTG Y TSRO TE . JFREMI AT A9 ARG, MUK TS G e B Al
JEiE— g, NI R B T — ol e BE AT RO =2 IR P B i W o, I H 24 8
#E, NICHHAR FEWREB THUE R, 7R Rt BRI ] PR R I A A9
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GUBET I DL B &AL . TR EF 1940 4RI T X 8 BT . AR SEIT I IR
BIFBARDALE = X — B R AN SR T =R AW ER. ey
A2 TR A 7 B2 AL (Raper & Thom, 1949; Bycroft & Shute, 1987; Alexopou-
los etal., 1996), W5, MUEH®HT FRIUER, WELMER ., HMREY . 3
YA Yy h AR U R Y, AR, AMTSHRE T RIEI AR, ik
L, AEEACEE Y REE T 380 Fff (Mantle, 1987), B B9 4Q ™ ¥ 34 76 A4S W7 Hi 4%
K,

TR B B P BR T 8 R ZIMNEA V2 A s A=, A4 T .

KEEE (grieseofulvin) ( Raper & Thom, 1949; Pitt, 1979; Cole & Cox,
19815 Stolk et al., 1990; Kozlovsky et al., 1997; FIEHEAE, 1992), HHL L H
(calbistrins) (Brill et al., 1993; Jackson et al., 1993), P4 & (xanthoepocin)
(Igarashi et al., 2000), MT81 (Z¥EFHEM, polyhydroxy anthraquinone)(Chatterjee
& Chakravorty, 1992), #7##R (citric acid) (Raper & Thom, 1949; Domsch et al.,
1980; Franz et al., 1993; Gallmetzer & Burgstaller, 2001), % %j# 2 (gluconic
acid)(Raper & Thom, 1949; Deuchat, 1987), oI Yk 2 i (cellulase) (Dighe et al.,
1981; Lynch et al., 1981; Joglekar et al., 1983; Mishra et al., 1984; Durand et
al., 1984; Keskar, 1992; Kurasawa, 1992; Kuhad & Singh, 1993; Castellanos et
al., 1994; FICHTHE, 1983; i I sF, 1984; FOGHKE, 1992), MENIEE (lipase)
(Shipe, 1951; Eitenmiller et al., 1970; Chander et al., 1977; Kondo et al., 1994;
Gombert et al., 1999; Chahinian et al., 2000; Ferrer et al., 2000; % hn 7 %%,
1995; AL, HETG3E, 1995, AL, 19965 MR, HITIE, 1999, LS,
1999, 2000a, 2000b), #HHEF (protease) (Ghosh & Thangamani, 1973), RYEHEH
fiff (acid protease) ( Hashimoto et al., 1973a, 1973b; Emi et al., 1976; Petrovic et
al., 1991, HHEHEF (neutral proteinase)(ﬂa‘ﬁ[ﬁﬁ%, 1992), IE ¥ (amylase)
(0so, 1979; Panikov et al., 1990; BEAE S, 1987), &M /K f# B (starch digestion
enzyme) (WIFEE, RMEL, 1994), HAGHETER W (glucoamylase) (Nandi & Mukher-
jee, 1991), FZM A LHE (glucose oxidase)(Welfle et al., 1990; Petruccioli et al.,
1993; Petruccioli & Federici, 1993; Garzillo etal., 1995; Federici etal., 1996; Pe-
truccioli et al., 1999; L, #AHZ, 1992), B-HZA 1 HF (B-glucosidase) (Aguado
etal., 1993; Xl4lisgsE, 1993), KEHEMF (xylanase) (Curotto et al. 1994; Belancic
et al., 1995; Funaguma et al., 1991; Milagres & Lacis, 1991; Milagres et al.,
1993; Milagres, Prade, 1994; Steiner et al., 1998; Rodrigues & Tambourgi, 2001;
Wit 4r e, 1999), HMEEF (pectinase) (Phaff, 1947; Said er al., 1991; Fonseca &
Said, 1995; {9 &, 1993), WA HEE (pectin lyase) (Spalding & Abdul-Baki,
1973; Spalding et al., 1973; Olutiola & Akintunde, 1979; Alana et al., 1990,
1991; Silva et al., 1993; Mikhailova et al., 1994; Alkorta et al., 1995), B-2FL K
'l (betagalactosidase) (Mckay, 1991; Rogalski & Lobarzewski, 1995; Fiedurek,
1998; FMARLE, 1990), ZRLAAMEEEREF (polygalacturonases) (Swinburne & Cor-
den, 1969; Hershenhorn et al., 1990; Siessere et al., 1992; Yao etal., 1996), N
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FLZUMHE R EE (endopolygalacturonase) (Gillespie et al., 1990), ZHRHE (nuclease)
(Maekawa et al., 1991; #ghnte, Z=&7%, 1997, B AW, 1998, g 4E, 1995),
RS FE 1 K % (peptidase & proteolytic enzyme) (Hofmann & Shaw, 1964), Z&#
B NE (carotenoid) (P ZE 45, 1998), B NE (B-carotene) (FFIGHESE, 1992),
Hr R - b (neofructo-oligosaccharides) ( Hayashi ei al., 2000), B E G (single -
cell portein)(Duthrie, 1975) 4§,

(4) HATm ., B a4 K FH 00 (nerve growth factor, novel potentia-
tors)(Ito etal., 1992), WH B (P. citrinum) WIEWAENIBESHFRElfE bR YE
BRI (R, X, 1998; FZEMHEE, 1997), WA M, 1987)
B, T EEICE RS, A5 T2 eI R MAH,

AETM@E

FYAEEA PR, FaRWAGIsh, b T AR RS 8 O3 N B i RE IR 0%, W
L N RS 2 RRBT S A TE R, H G LR A KRS Y A [F R i,
H A EUE,

(1) JPHEMGREZ—, Fam e, @R AR, Fiy . 29 R kA5
JEAERT, SRS FEUy . B RS BRIk, Mk Tk g R A AR A
WRLREMGREZ —, sIEBNEL (RF=, FHE, 1990, 2 ENEEHE
(Tkotun, 1984), ¥ & BA FIFE R HHIK

(2) BURERZ —, E¥EREEFHEDNEZHRT T, SEPRFANA. &
FORH A EURE O A AR (IMEI, 1987), HEIEA LR AIEURE ., YA,
SPHRPT S B gk, SO 5T 32 B, KA R L TS TR KRR
JRE T AR, . A SRR AR S W i 1 DA KA R ARE A M AR Y S A R
Capponi 5% (1956) 73 BB LI/RJEFEF B (P. marnneffei), %M T W) 73 8 T 17 B
(bamboo rat), [AIBULERG AR, SURM. . B B8, BBk, MR A AL 5
ARG I PR B , RS 5 5 B s AT M 242 558w, HBURTEXIR,
EAIGTT , MG AFET- 03k 91. 3% (Disalvo eral., 1973; HA4LEZE, 1985; ZE4%E
S5, 1985 FEMEWISE, 1992; munBASE, 1995; X FR, iy, 1999; Wid, 2%,
1999; MAigk, XU, 2000; EWF#5E, 2000), WAMEH FERE R (P. oxalicum)
Aol EE. BB LR B, WA, R AEEARAL; KT R
(P. crustosum) T 5 | 26 i 38 R0 fii 3500 % A=A I A8 5 R I A B0 i (PSS, 1987);
RHENE B (P. decumbens) Pl GIHE RGEYE (Alvarez, 1990),

(3) HREBK., BRATHEHER L PERDCHRR, EEARTE AN L6 E
M. BHF 1960 g E LM AgHhEE, it AW riEtha R, JREW X sh ) B A R
B Z G, A EERSERKER, BIHA IR, CRE7 SR TEAR
50 24 (IS EAMENERMNES) ., BRNMARBKRE, AN AL ER, ©
IE—E XTI A . Brhag, WEAHLemT .

B AR (cyclopiazonic acid) WIS UERI XTI, &, MmiEA =GR,

« 3.



INEF, 1983; FMESHS, 1987; Cole & Cox, 1981; Reddy & Reddy 1992; Ggqaleni er
al., 1996); B RHKS (luteoskyrin) fHIFHEF B, " B KA RO (GRS,
1979, PV, 1987; Cole & Cox., 1981; Tseng & Tseng, 1995; Tseng, 1997);
W% R (citrinin) A 5EE S W) 9 BFIERG R IREIE 2, B/ MVE 5K Bz 40 i 72
L EIR SR (G BHRE, 1979; PMVESES, 1987; Cole & Cox, 1981; Vinas et al.,
1993b;); BEMIEE (patulin) L3P IE T HE8UE M (RMEHSE, 1979; INE
W%, 1987, fritee, X, 1996; Jimenez et al., 1990, 1991; Sanchis et al., 1991;
Escoula, 1992; Vinas et al., 1993a; Vismer et al., 1996); HZEEH 2 (citreoviri-
din) 51 A 2 2 T S 4y b AR 22 BRI, AR TS OO RSB T AR TS, MR P R ]
T A A IR AN B R4S, 19795 MRKEEAE, 20005 Cole & Cox, 1981);
H R M (penicillic acid) HAMRPIMEETE (FMM%,. 1979; Sanchis et al., 1982;
Vesely et al., 1984; Avent etal., 1990); ZL{AF 85 K (rubratoxin) fHHESIYIT
A AR 5 B ST R i, R R R U R R B O B R GRRR AR, 1979,
Cole & Cox, 1981); #fHI A #E % A (ochratoxin A) XF K BRURIMS 4/ i JIF . 354 B
F o, JF A IUNG A JH A0 A 2 R R R BT 3 W M S AR IR E Gl B BR S, 1979
Cole & Cox, 1981; Holmberg etal., 1991); PR # % (PR toxin) B A1 R B Ay
(da B R4, 1979; Cole & Cox, 1981; Frisvad & Filtenborg, 1983; Stolk et al.,
1990) 4,

5328 s FELIR
SHER Penicillium Link B145 52 F1IgiR

TR PR S — LA DGR TR (A AT 3, AN 22 R N LR « 93RS
T 1590 AE R 7O BB Z 5, HOHCORA BN 73 R A A W w5 v TR A E.
R M. SR T 1931 AW T T AR, B RIIAE T A L O A
A FAT 156 6% 1D W b WL ¢ 381 9 5 14 Sl IR 20 A R Wl (i i OB 7T 1864 4R N T IK
THEE, (HIRATRE B BN A iy B 8 IRARM S 38 T 1953 4R B T DNA 19 WU iE
ZEH Holley, Khorana 1 Nirenberg T+ 1961—1966 AR B T AL &Y, Sanger T
1977 AR YO @X174 BRI A DNA BEAT T 2810 Hrds (ElRE &, sk BB, 2002; Ik
M, 20025 AR ETT /NG, 2001), XLEFIR AR A AR R AT E — L5 %
T A R R B Ry B S 2R R 5 A A 1 5 A ) 2% g 3K ik £ P £l e 1T R
W25 5, DI s R4, M T E ST MM, LR R, #A R 755
FHORFNMRE R,

oI TR 2R R R R 0, 558 025 s i o B e, oK 058
HEREIEAIF] , KA b AT 2R s 20 M A BB (LA RS, 1993),

(1) FiIBy B (1809—1929), % J8 Penicillium X% K HPL T penicillus,
BN 2 (little brush) PR R (BEREFE, 2 U, 1965), Bulliad F1 Ventenat
(1809) Pt “m R = “WPR” WM T ERE, W4 TR EE (Mucor penicilla-

4.



tus), ﬁiﬁiiﬁﬁ\%1ﬁ?*ﬁﬁﬁ%%§§c

Link (1809) 7Efhff) “HIRK —LAHYIHIINEL”  (Observations in Ordines Planta-
rum Naturales) — X T EHEZHEEBEX ALK, LA T K H %
(P. glaucum), H#H % (P. candidum) MY REHEBEH (P. expansum) — P F, Thom
(1905) TEABRYEE —im X TH &M SChg i, PR Z T8, 1 Link #AR 09 =
HEROR AAAMK (Berlin) JE AR AIALAKR . Thom T 1905 AEXFAAM T 7 - i 5 19
MHACRIEAT T — WIS, R AF R T A AR M DR s 3 R A R ] — A
Fl, I, Mty RESERN T RSB NEXFER. 5 Link FBCH Persoon, Fries
Ml Greville (1823—1828) fEAMATIY AR P ifis2 T H )& .

Link (1809) i&#fiid 12k B ER K AR E (Coremium glaucum), XA
IR Y R & . IR — L8R 5C 0254 Z00 T F AT AR 25X A 44 R AT IE
B EH 25 TIAT] (Pitt, 1979%a),

Corda (1837—1839) HEBR I HELET R AHI 2 HUZEAL L Al Y — 26 PR ffp il — LB P 252
FRIERIARAL , 0 A b A ZOR S e AN RE S BT 0 45 5 . 297 1850 4F, 7E Bonorden
(1851), Fresenius (1850—1863) Ml Preuss (1851—1853) )& fF iP5 — 26 75 55 (19 #i
W, HWERAE N B MEE (Cladosporium) FUFE MNP ( Monilia sitophila)
FEM I E RN, LA R R IEREE AL, FOVBITH A S e
PR BB R PR A B B T AR A AR IS FEAT R A, DRIAN 2 R BB Al R, Y 2
SN NAR 5 At AT 8 485 348 R AE AN B AH B A LA

Brefeld & UGz AN # 2 TR BE A IE R AR R i 8, T 1874 4ERKR T
“IRERFTRE (P glawcum) WAEE LT, HA AR SEMEM (K D, JRET TARK
WHE, AR B, FTREAL S LR B BAEE A . FE Wehmer (1893) BYI3C
Hr, AR R AR R KRG 8, JFESSERANSRRAETEE L T 1
FREEETR (Citreomyces) . A WIWTSEHE BEIG ML WAR , TR ZH00r K2 50N NG5 R
HEFHBRN—RY, AMIZILESHESIF (Pit, 197%), Saccardo (1882—1928)
) (EIE) Sylloge 5 MU 78 W HHER IR A (Monilia digitata) b AR
KT8 (P. digitatum), Sopp (1912) L35 HIE & M4 BHl A 1 Fh b 8 & 60 Fh35
B, IR, (ARA R RY), —SIEga B AN, WA KT H 4K,
Dierckx (1901) fjif iy TAE 76, @B A G YA 7 25 D Fl, 1 Biourge
(1923) FIHMB A KA RS IR 1 . BRSO A 4 AR B30T 5 JF ik 1 22 A Fb

Bainier T 1905 4E JF 43 L 3 1914 4F (Raper & Thom, 1949), &k # T —#ip X,
R TIHFZE%E., L Thom MR WA HE (P. divaricatum) J MK B SL T Hr
J&—HE R E (Paecilomyces), WAH % W A58 WL EH % (Paecilomyces variotii)
WFEE 4, JE BB E AL s b XL Saccardo iR I H 5 (P. brevicaule)
MV Z MR KA @S T B8 — T %5 )8 (Scopulariopsis), Westling (1911)
e SCH R TS 18 AR TE N ) — S5 8, HAlRR e, s TRy, 51k
TR, Horp— SRR R R TS T 32 . Sopp (1912) 7 H AR E—2E {0
KABBEENF L —RIR LK, Wl 60 fiis s, (HIRARMESZY, B0 H A
MZE TR, R kB 2e 2 FURIN T A DB LA,



®® s 0 &%
w@ ®®®G

Bl 1 #HArEU Brefeld 1Y “KEEHER P. glaucum” & (ffH Raper & Thom, 1949, p.6)
AL AT ERMREE R, XT75; B @ RE R TERE, X 4005 C. F 5T B R SRR B Br, X 4005
D. HH#A, IHTRLIFHBI, X175; E. AWM ESE, 00 &R FRRMRAN FHMF, X175,
Fo BEAMIEER TN TH, X400; G CHRARMIEFAT KN THRMT; H. BEM FEMBT. X500

Biourge (1923) M 1897 “EFFUAHISE T B 0 70 2%, M HH Dierckx #0355 7
RREIF T RKREWIR TAE, WFRMNAEY & Thom WIS KBS NE . EMLHLED,
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FABET SCHET A T 30 2B FIZE NN 125 FF, SR A fil 4, R
KRN o HE AT I A5 R R B TR R . At 75 8 i LOR B Y I o IE AR A L. NS i
Iz . (AR SRR, ARIBEMAE TH&EE. Me%E (Gliocla
dium) FHUTH %) . Zaleski (1927) LR A i 2 ARk 1 3 v i) 75 B 78 1 W RS A B [ 77
MRS FRIE LR TR, HIR T 35 ASHTFR A — AN AR, (B A, &5 ATl
MR Z G, AR LR R4 0B,

LR Bt . BARIFZ 0 22 TAEE X B et AT TARZ AR E 5T . W
ZOURE L SRR, IR SRS R RIRIE, KEREENIR A R E, S5
JE RN LS AN . RS RLE ST . [ AWLER A ARIR S 1 7 8 RIS A 1 R 2 3R 1
RigeWy, B AR AL ST R AT T, WS M M S TR LR 1 — B, X RN R A
MIRFFEAT T T R AR A

(2) RGEFHE (1930—1949), Thom T 1904 FFF IR S THA XM E®E, T
1906 & £ T R C, HESCH R T X2 E S (P roqueforti) Fl-K [T H 5
(P. camemberti); T 1910 4Ffik R T HFHENERMR, S EFEBRBWE—-IMKEEE,
JEIR T 13 ANF AN, AR B X A KA S M, R T — iR
S5ERBNAXRTR; £ 1915 FHRERT “BE” MBS, gt 26 .o,
R REWNSEHE, B T RER SRR, %L The Penicillia T 1930 4[]
. TR L E AR T 300 MR, MR S, REETRERR KR 4 ASE8
gy 12 A 18 M, AHEEEES THE NN AF M2 KRG R
THEPRMERE TR L RE 3R . R VR A A P45 0 R B I R I &R . KA
& T B 1 S ST AT B T AR HERR . I T S SO R AR L RORNSE . Ml Fh
RS IT A E EERN, EEA AN EFSEUHTEEBENLA T, 2XREALAKRE
B, B SR RF LN —ANER, BRFIEX AR Z A, (Bl 5 %R
2 1) DUBR AN T Y

Smith (1933, 1939). van Beyma (1933, 1935) X Rk 74y, ¥E40, £5 7
AR E ISR, B T ARG . A (1936) iR T REIR S 39
B, HH 3ASHFR 1 AR AR E AKIN, von Szilvinyi (1941) #5387 — R 51
R, A 12 A EEHM AN Z AR R, (RS A A TR Y SRR 28 T, iR
FEWAFZ AR ZAE, (R ERFRWAR A, A s r ok 2 25 5L 1 20 304 1 IS A
K.

Raper il Fennell T 1940 4F7E 3¢ E AR M AL 5 b KPR = PR E 8, e
A, Raper F1 Thom —2 T/E 10 E 2 A, BYEHIE(ES kAR, 2 iE—4
9% 5 8 R IF AR =, Y1 (183 FPIE S0 i 7] N 2575 5 8 19 43 28 24 ke i B AR
KEPEAVER . Thom T 1942 4FiBIKZ 5, Raper MY & VE# KIH T 55 4 24 0F
FEMEAT, MATHE2 T Thom MMM EFRY) ., ids%. Mk R, XM T for 2
ECL TR TR o DR ALY 1) 40 7 8 AL O VR ) 75 8% . ZE LR, Al A S B SR —
SR b B B 2B R SR Y, A T LT A S SCER TR, R0 B L
R T H&IEN A, AL (HF&ETM) (A Manual of the Penicillia)
F 1949 A nltt, iz, MfTEE— 2P am IR R aE T AR AR R AT R . OUER

e 7 o



TR 7% I RFIE S 20 A A6 745 K R B A 5 AR T 137 SRR 4 AR, SRR
700 2R ABAET HEM A, SN T LU, RN ARG, R 2 BR
AORES AR 28 T IS S RIS R4 DN, 5 A, 40 R 1 AR
RAG; ModMEEs, WA R (monoverticillata) . JEXFFRAEA! (asym-
metrica) . SHS X} PR A Bl (biverticillata-symmetrca) M1 22 45 A Al (polyverticillata) s
Warswar2e, XREAZEEELUORSE - M ABGRM MR BTN ERE. B2,
(FETM) AR EE T &ErIEL ERyE R,

735b, Raper TR REH N T 1T URTHREOR . MHOR RE AR 22 A7 R0 fR 6L 5 %5 A
— S H AR R SR . Bk S M — S E B S B, MO AR A IX — R R A A
NATTHT 20

B2, AT srsiid &N &AM, 82 R E W IH T
JBEYA T . X WA T AR A A4

TEUEBT B, Raper SR L 2 MM HR LT Fiam, ke, RAGHEL,
WAREE . BRI, RS 30 i, (HER TN B0 A B OC TAE# A Al ik
D HME—EENSE T,

(3) FHEFBE (1950--1982), Abe (1956a, 1956b) FH O 438 ) 2000 Bk 5 A
% H Raper fl Fennell BYEARIETT T 0280858, MAIWFREER T OB SFRE RSN, i
BT e R AR AR, AU AR AR 5°C . 15°C, 25°C, 30°CHI 3T CI R T AE K
MOERFE ; BUETE FPUAN B 1075 Pk RS R pH R T SR B A AR TEIR
P PR R AR R rh — S K AR IR TR 22 R A T R RO SR R A I S B K
PO A . Bl T 116 AFRTERY, Hh LA T 14 AR 13 AR, Rk
) — L8 73 28 2 58 HON AT 3k B3 7 S B vh 22 — SR A, HAl D op oA — 28 AR 5+ 44
PR, BRDCHE (1974) iiB TIRB I X Y 7 F 5 5, Samaon 5§ (1976) fLF%
I3 TR B A RS S SRRk R AT HLRESY . 81T T Raper Al Thom f3R
AR 2 (Subsection Fasciculata), = B AR 41 (Subsection Lanata) Fl48 4K 41
(Subsection Funiculosa), XLy 19 ANFPE RN, B HATA L, BrILH 1 A48
TRz oh, HABAZ R OR RO OC TAE# Hes2 . BO5 I (1979) 7eflny b B R
) R TIRE 61 AR A 5 NIRRT AR, Hoh 25 SRR IR R Rk S 44 B
NV

Pitt T 1968 4E NA W AT Ky b 70 B BB A VR %5 . 7 Hsseltine [ 19468 5 T IF 1A
YEH R, A X 558 B 40 28 A T RIS 68, A N TE Y I, 36 Y
ATCC. NRR, £ 22 CBS Fll HAH) TFO 45— S TR R (5 0L AL e 5 218 AT DR Y 42
HaE, 7o, TEEL INER . BRHNEFHTE 2= 594 K TARE g g gt 1T — L6 i 7 5
Yy TEWCEE K ORI R b, JRIF TR B B RGBT, IR T 1979 4R
W T %%, L EHMLL CYA, G25N (Pitt, 1973) Il MEA (Pitt, 1979a) &
W (SR BigREL, iR (25°0) A EIFGEMIE (5°C) FEiR (37°C) KEEFR
W, LA 7 RGRGFRIE], 4 5 % A 45 A i s 5 WA O 5 A LA IRASE B R ik
N ELEE HAVRE, BHEERT N 4 DR, 21 DR M2 1A MER 5 5k
BT FRE ARG R T 97 AFr, PRl R AT 8 2k, 4 K 2 BOoph k& mT
.8 .



S, LIRFRP LG, BERZERATIAT],

Ramirez fll Martinez (1982) (%L h BN WG EAMRNTE, HEREA,
RT3 2K R G EEA LRI ES Raper Al Thom (1949) WyH4E . b5 Pitt Y& KA
[ Z A AR L& B, AUFE AN 3 S FPAE N LA 225 DRVRIZER, B2, L E
MSEMEAKR,

WP BE, it — S OC TAE RS O SE, BENSE R 1B IR A AR e GaE D
fo, BT —nE, RTINS R RS, BEESE N, aKE
AN C ML . X R T T R 0 SR SR

(4) BURFIEE (1983 4FE 4 ), Abe 25T 1982 AEFF4h M H A A [A] 4 X f) -+ 4 Fn
HAbEEY 43 B35 1000 BRTE B, 16 TS 1A SCORBUL A A5 55 B2 R] 8 A4 3% 55 52 )
500 Bk, HFOWEMBI TSR AR, LR WT .

Jih % W J&  (Subgenus Aspergilloides) AN 4l. O 7E 2 il % 41 (Section
Aspergilloides) (Abe et al., 1982) W, MBATIANA By 12 DR, KB A H %
(P. adametzioides) 55 2 A~ Fh £ B Pitt Ml Samson (1993) &N, FHH KT &
(P. bilaiae) % 4 ANFAEJ HADFN Y 5 4 41, T Pitt Al Samson (1993) AR T Hrp
W3 5 M E E 5 (P terlikowskii) , OTEAL] (Section Exlicaulis) (Abe et
al., 1983d) HUAR 12 ARy 11 AP, KRB FH R (P resedanum) ML HEER ;
WHE 7 AFRE SO BT TEREE S (P citreonigrum) S5 PIAFIHESE

SOIRWEJE  (Subgenus Furcatum) BB OFEER4] (Section Diaricatum) F)
BER R (Ser. Fellutala)(Abe et al., 1983b) ., MfiT4H:3Z 9 AFh, JHEE T A FiAY
RAWFEREER, DG E (P madrit)) VENWEHE (P citrnum) KR4, T
Pitt fil Samson (1993) AT T i #; Abe % (1983¢) % T XM M %L H % &
(Ser. Janthinella) M2 K5 B % (Ser. Canescentia) P 8 FF, Hrad iy 1 Fh Pitt
1 Samson (1993) KFIAA]; 5 FF (Pitt M1 Samson, 1993 4F HIAR] TH. a9 14
B Mz HERR . FRHES/RIEFEFTE (P marnnefeid) %5 3 NFMNE W JE (Sub-
genus Biverticillium) ¥ ZARY, T 6 NFF 1AM HE XH, @ Abe 5
(1983a) 11ig T R4 (Section Furcatum) HiGHE R FR (Ser. Citrina) ) 7 FhFIE

HH# R (Ser. Megaspora) W) 2 AMFP, [HMEAK,

Abe S0 B 5 RHGE, BR TSGR I 3 TS 2 SOIR T & 1Y 8 B A — L6 B
Hb . HoA B LA AL FRAS B E AN K

Frisvad #l Filtenborg (1983) MR¥GH G 5 R AHAACE 4, #2473 tk =404 H
BEOTIL 20 F s A BRI FEA RO 43 2B (subgroup), ZE I 4 4, A E H AT
MR RIS I — A,

Samson Fl Pitt (1985a) "% 1 % M AH A 44 B9 R nia)

1985 4EH1 1989 43 Sl 76 i 2% 1) B 48 305y 45 P30 18 R T 1 9 ok [ s 7 2 At 6 1) 2
R4, SEEIER T8 L4 (Samson & Pitt, 1985a, 1990), HHEMHNEMFE
., Rk TESAME A SRR S0 B T BO AR R, A R
S DA A 18 e R A [ %) DL i st i BE 1), XA QAR R — @S N E.,

Williams 1 Pitt (1985) & 1] T % % W.J& (Subgenus Penicillium) K & %,

9.



Williams % (1985) BR 7758 W J& ¢ 3R B 1Y — 26 =40 2k Fh 22 8] AT REAFTE I C &R
Stolk il Samson (1985) HEER T W J& MM, 42 H T 75 % &8 1070 2K R G MR K
Samson Fll Pitt (1985¢) #Z A T 47 Fp i3l 5 & AU M N1l ; Ramirez (1985a) BRIH T 7
B 0 RBUR A e 12w 5 HA 22 7 LT R AR 4 ;. Ramirez (1985b) EHTAIST 1 — B
W N &R 24 DEFEHA . AT 7 H AP 13 4SF, 1M Pitt Hl Samson (1993) HIK
INT X 13 PRy 6 4~ F; Malloch (1985a, 1985b) AN A BF (Trichocomaceae)
JE— KRB H A AR, Hawksworth (1985) H4E [ PRt 44 50, xF 75
BB AMNGIEAE IR T H A WLA#; Seifert Al Samson (1985) DAL AL A K
PP T =B & SPHLESE (1983) Hlkid 1 e B U 35 & 1Y 30 ASFh AT 1 A8 R,
Horbr 6 SRR T AR E SN A RN 9 5744 5 SEALIFSE (1985) il 1T R EIRILFEAR
IRUEHBIX IR 20 R 2, Hoh 4 R E O HABFR Y 57 4% 5 FLARAE (1989) ik T3
MR X R T 8 59 DR, Horp 4 ADFREAE N HALF ) 7 44 40 F ;. Bridge 55 (1990)
FIA 100 FhA= 38 AL FUE SRR, SRAEUS 3250k, 8 348 Bk =304 5 8 40 Al 37 4~
FhAIAERD, oA RN R 2L RN R B Pitt Al Samson (1993) $:3Z; Stolk % (1990)
PUB 2 HeA . 258 A KR E R A AR = W i o3 A AL, B8 =4 AR5 520 26 A Fb
2 AR, AR T 12 &R, AR Pitt Al Cruickshank (1990) B7» K45 R4
YA /E; van Reenen-Hoekstra 8¢ (1990), DIJE 2= MR A ACH ™= ¥ ARSE . WF5E T
96 BRAEAR B (P. funiculosum) FAHVTFR, #F—FENET MRS, KE T4
HE (P.varians); Pitt f1 Cruickshank (1990) VIAEG ) i NIERE . 45—kt
PR W 1) 3 A B R ) il 0 A, R SR A AR A 8 25 AR, B T ATTAR G Y
B4, REETHEZRE, XFhPE Pitt M1 Samson (1993) 4#BIAR]; Frisvad 2 (1990f)
BB MALE 0 7k, WA 7 LA A BE A A 0 82 50; Frisvad Fl Filtenborg
(1990b) VB, A BURAL A RRAE g AKHE . I 2 8 UCAE AR ™ 1 1 40 A B, X SCR O
J& (Subgenus Furcatum) f438FPE B4 058, 8 Pitt (1979a), Abe 5§ (1983a,
1983b) B Stolk Fl Samson (1983) JC7E SR J& Y 10 ASFh e XU &, A Al T 50
AFR, oA 4 AFP Pitt fil Samson (1993) AR T7K1N; Frisvad & (1990¢) 8 H M 1977
FELORMR MG SR . EHSEMEREER 122 A8 Frefh & &t 17
WEEFWEFE, 23 ATl TIE &R 6 D, BOIRER M 4 AFh, FRERE M 35 R A
VAR, Hh SR E iy 2 DR A4 Bl R L Pitt I Samson (1993) #5525 Pitt Al
Sasmson (1993) FIF . M ERZE RS HAN R —&, ErHemEa EE T “Y
A FEZHEFI 24 [ Species Names in Current Use in the Trichocomaceae (Fungi,
Eurotiales) | —SCHYTHa, JFRF H I R 827 25 Ho A — 22 [5G 00 A0 56 EL TR 7 52 0 1) 7
ZIEA KR, EHICRINAT T 223 M s, M, i 520 e i p o A Z Ry A
HXGE— T 5 Tzean 55 (1994) MM T (GEHHF R MM REATEL) (Penicillium and
related Teleomorphs from Taiwan), % FHR T A7 P& a . 2 FiEF &M 7 Fpag Ik
B ; Lund Fl Frisvad (1994) FIH] 519 #kor- &4y, DA 8 FhEE AR . 14 A HABACH ™
WAL | A PRAF X SEAR AR Z (B 19 25 57, A R] 1 A 4E =SB RZE N 9 A Fb, Horp 4 4>
ERRBL Pitt Al Samson (1993) IAAT; A —LEAEFEHM A DNA 2 RNA [ 51 7347 4%
DT HEYEARDIGE T /DR E 2% (LoBuglio et al., 1993; Meyer et al., 1991),
. 10 -





